Nearly a quarter of the agricultural utilized area of our country is made up of sandy soils. Sandy soils are poor in nutrients, and, therefore, the effectiveness of farming is basically determined by the method of maintaining soil fertility and the fertilization practice. The hairy vetch called Vicia villosa Roth (Sandy Roth.), also known as a sand pioneer, plays a significant role in the exploitation of sandy soils. Its cultivation was started in Hungary in the late 1800s. It is primarily used as green fodder, most recently as a green manure and as a soil protection plant. The lupine is grown mainly as a supportive plant, which was previously rye, and today it is triticale. The ratio of the two plants to each other and the spatial location of plants depend on the method of sowing. The aim of our work was to present the yields of some of the grain grown in different sowing methods and some of its crops.
INTRODUCTION
In Hungary, the protection and improvement of sandy soils and the preservation of their fertility deserve special attention, as about 20% of our utilized area can be found in sandy areas. There is a significant proportion of fruits, vegetables, tobacco and other plants that have a decisive influence on the care of the Hungarian population and the livelihoods of the rural population (Láng, 1973; Stefanovits, 1966) . Stefanovits (1977) identified the acidic sandy soils in 2.8 million hectares. According to Várallyay (1989) , 13% of Hungary's soils are strongly and 42% of them are moderately acidic. Egerszegi (1960) also finds in the same order of magnitude the area and the territorial distribution of the sandy soils in Hungary. The sandy soils of the Nyírség are estimated to be over 400,000 ha, more than four-fifths of which are classified as humus-poor soils.
Originally, these soils are generally poor in colloids, humus and nutrients. They are extremely sensitive to environmental harm or improper human intervention. Since the filtering, buffing and binding capacity of sandy soil are low, they do not provide adequate protection against soil contamination (Kádár, 1999; Németh, 1966) . Because of the above, it is important not only for agriculture to care for sand soils, but also for the preservation of the environment and environmental protection and environmental management (Kádár et al., 2011) . Soil organic matter content is only slowly changing. The Westsik crop rotation measurements in the long-term formation of humus draw attention to grain crops. After 70 years, in the straw-fertilized treatment, higher organic matter content was measured than in those experiments where substitution of organic matter was replaced by lupine green or root fertilizer instead of straw fertilizer. (Lazányi, 2001) .
According to Vágvölgyi et al. (2018) , there is a relatively small number of crops that can be grown in sand farming, and in the case of leguminous crops in Hungary, the cultivated species of the Leguminous and Lupine genus and the sand-alfalfa are significant. The hairy vetch is the plant of sour sandy soil with excellent soil protection effect (Lazányi, 1999) . The hairy vetch is an alternative leguminous fodder planted on the calcic sand of the Great Plain and on the sands of the Nyírség (Dobránszki, 2002) .
Its role in maintaining soil fertility has long been known for leguminous plants, although it has not yet been sufficiently utilized in practice. Several experiments prove that by introducing flowering plants, the demand for nitrogen fertilizers for seedlings can be significantly reduced (Borbély et al., 2007) . Among the flowery plants the hairy vetch is unique since it provides a large amount of fixed nitrogen and easily decomposing organic material in the spring, so it is not exposed to the wash-off effect of the autumn-winter precipitation. Long-term, regular use of the grain cereal mixture changes the soil organic balance in a positive direction, although this can only be measured after many years. The advantages of limping can be observed in the year of cultivation (Gondola and Szabóné, 2010) .
The hairy vetch is the plant of low fertility loose soils. It has a good result both on the Nyírség acidic soil and on the calcareous sandy soils between the River Danube and River Tisza. It is a small plant, which can be successfully cultivated on loose sandy soil (Grábner, 1956) . The soil can contain a wide range of pH, and the pH range is between 6-7. Adding stalk or triticale, it makes possible to utilize sandy soil in a convenient way (Gondola and Szabóné, 2010) . In North America the hairy vetch is used widespread as a green manure or as a mulching in no-till cultivation. It has been particularly useful in no-till maize monoculture (Czapar et al., 2002) . It was first cultivated in Europe in the 19th century in Germany. (Hanelt, 2001) . In Hungary it was started only at the end of the 1800's. In the 1950's and 1960's it spread mainly as green fodder. Its sowing area reached 75000 hectares (Jánossy, 1971) . At the beginning of the 1970s, the area of production was reduced by largescale farming, down to 10000 hectares (Vágó, 1981) . The hairy vetch is native in Pre-Asia, where it was an important weed for cereals. In Europe, everywhere from the Mediterranean to the Scandinavian Peninsula, Roth recorded the species descriptor in 1789. (Szabóné, 1995 (Szabóné, , 1997 . The germination method of the speckled species is hypogeaic. Its sprouting is fast, but the plant develops relatively little green mass before winter. In the autumn-winter period, the growth of the plants over the ground is slow, almost only the root is developing. The spindle-shaped root grows long, branched lateral roots with a large number of rootstocks. The root mass is 30-35% of the mass of the adult plant above ground. In spring, growth of shoots is significantly increased and large green mass is formed (Antal et al., 1966) . The hairy vetch -just like most other crops -requires granular structure seed bed. Soil preparation can be carried out by taking into consideration of the autumn cereal used as a "support plant" (Grábner, 1956) . The hairy vetch is not cultivated in pure culture even for the production of seeds, because the stem is dead. Usually, it is only blended with mixtures that can serve as a support for the stem. Mostly they are mixed with cereals, ryer, on better soil with winter barley or winter wheat. (Radics, 2002) . The experimental results and practical experience of Gondola-Szabóné (2010) clearly demonstrate the benefits of supporting herbaceous cultivation. Wheat, triticale and low-stem rye varieties (eg Varda, Kisvárdai low) are the most suitable for supporting. In case of independent sowing, the depth of the sowing is 6-8 cm, with 4 cm in the mixing seedlings. Seed volume: 40-60 kg ha -1 of pea (1-1.5 million germs) in clear crops, with 35-40 kg ha -1 of pea (0.8-1.0 million germs). Its optimum sowing time is in cooler production areas between mid August and 5 September, in the lowland areas by 20 September. They are drawn with a grain-seed drill to 3-5 cm, the row spacing is set to 12 cm (Radics, 2002) . The climatic demand of the hairy vetch is varied widely and therefore its adaptability is excellent. It is not sensitive to temperature, its drought tolerance and its winter resistance is excellent (Grábner, 1956) . The effect of butterfly flowering plants cannot be only explained by the the nitrogen uptake of Rhizobium strains in rootstocks. As a result of the invigorating soil life, the amount of other nutrients can be increased (Vágvölgyi et al., 2018) . Its fertilizer demand is not high, it does not require organic fertilizer. The herbaceous stock is generally good for weed suppression. The role of the lintel in environmental management is manifested by maintaining and increasing soil fertility. Based on the above, we can agree with Gondola-Szabóné (2010) that the hairy vetch is a plant culture that can serve as a bases of other plant species on acidic soil.
MATERIALS AND METHODS
The Farmland of the University of Nyíregyháza currently manages 250 hectares of arable land. The conventionally utilized land is 112 ha and the remaining 138 ha have been converted to organic farming. Within this, in 2017, 13 tons of triticale and lichen cultivation were carried out, where our experiments were carried out (Figure 1) . The soil of the experimental area represents the weak nutrient and water-rich soils characteristic of the Nyírség region ( Table 1 ). The data clearly shows that it is acidic, very loose, poor soil. Cultivation took place after the sowing of sweet potato. The variety of the hairy vetch was the Hungvillosa bred by Kisvárda. The valuable property of the variety is that it gives a large green mass on soils of low fertility early in the spring. It has a good overwintering, bushy and fertile ability. The supporting plant was the Titanium, triticale variety, which can be successfully grown on the fertile acidic sandy soils. Its yielding ability and tillering are excellent. Its height is moderate, its stem is strongly waxy. It is resistant to powdery mildew and yellow leaf foliage. Soil was prepared for sowing in September, we closed the shallow plowing with a combiner. The sowing was done in mid-September. We used two types of sowing methods. For blended sowing, 70 kg of triticale was mixed with 30 kg vetch seed per hectare. In order to prevent the separation of the seeds in the seed drum, we spent 100 kg of seed mixture at a time. For lattice sowing, the amount and ratio of lime and triticale was the same as mixing. The two species were sown into separate rows. The proportion of triticale and lintel rows was 6: 2. The stock started in the autumn. After late winter we got a well-developed stock in spring (Figure 2) . Since our experiment was carried out in an ecological farming area, no fertilizer or pesticides were used during cultivation. During the growing season, observations and measurements were made on the production of the hairy vetch twice. In both methods, 1 m 2 parcels were designated in 4 repetitions. At the time of budding (7 May, 2018) we measured the mass of the plants under ground and ground biomass. The same measurements were made directly prior to harvest (28 June 2018). A 4 x 100 m long, 6 m wide parcel was designated in the crop table, which was harvested separately with a combine harvester. The amount of yield was calculated per hectare. The yields of the crops from the harvester were determined by the ratio of the seed yield of triticale and hairy vetch. The statistical evaluation of the results was done using the SPSS biometric analysis method.
The weather conditions of the experimental years are characterized by the precipitation and temperature data (Figures 3, 4) .
The meteorological data were recorded on the data of the DE AKIT Nyíregyháza Research Institute. The measured values are always compared to the 50-year average. 
RESULTS AND DISCUSSION
During the vegetation period, the growth of the subterranean and irradiated parts of the hairy vetch was constantly changing. In our experiment we compared the relative and relative proportions of the root mass and the biomass above ground in two times ( Table 2) .
At the same time the total amount of biomass was almost identical in both sowing modes. The amount of root weight measured during the budding of the hairy vetch was slightly above the green weight over the ground in mixed crops. When harvested, the biomass above ground was nearly one-half times higher than the root mass in both sowing modes. The yield of all the biomass of the hairy vetch during harvest time was more than twice that of the budding value.
The data of the 600 m 2 seed crop harvested on a length of 100 m in a width of a combine harvester (6 m) are summarized in Table 3 . Table 2 The biomass yield of roots on and above ground parts measured at budding and harvesting in different sowing methods Sowing method/number of repetations In the average of four repetitions, striped sowing gave higher yields. By random sampling of the combine-free raw material, by selecting the hairy vetch and triticale seeds, the proportion of triticale in the strip sowing significantly exceeded the proportion in mixed sowing. The sowing rate of the two components of the mixture (2.33) increased significantly during the harvest as the triticale increased to (3.65-5.06). Larger seed volumes per hectare were obtained in strip sowing, where the triticale ratio was higher, but our results are not statistically verifiable. The seedlings of the hairy vetch were mixed in mixed crops, where the amount of total yield was lagging behind. This can not be justified statistically either. The experimental year is characterized by extreme weather data that can not be ignored when the results are interpreted. The amount of precipitation from sowing to winter time was significantly above the 50-year average by 101.8 mm. This trend continued in February and March (57.8 mm) . This rainy season coincided with the intense autumn and early spring erosion of the lizard. Average values for autumn temperatures did not significantly deviate from the 50-year average. From the time of late dressing to harvest, the monthly average temperature significantly exceeded the 50 year average (1.5-4.9 o C).
CONCLUSION
Our most important conclusions can be summarized below. In favour of favourable precipitation conditions, at the beginning of the vegetation period, the development of the root mass of the hairy vetch is well above the development of the parts above the earth. This result is identical to those of Antal et al. 1966 as well as Gondola-Szabóné (2010) . Due to the high precipitation and the higher average temperatures, the development of parts above the ground is very intense until the end of the budding. The same opinion was given by Szabóné Csalló K (1997) . The proportion of components in lattice significantly changes in the favour of triticale lane seed. The production of triticale and hairy vetch in the year 2018 was modest, probably due to the extreme temperature of the spring months. Due to the overaverage temperature over the months, the low-humus acidic sandy soil is depleted over a short period of time.
